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A bstr a ct.
Xinjia ngis atypic alari dr egio n with ala rge a r e aof lm d. Be ca us e ofthe c . m_
plexity a nddiv er sity ofnatu ralc o nditon sl la nd ntilimtio n and la nd c o v e rl ng Sit-
u atio n s Cha nge div e r s ely･ The r e a r ethr ee m ain la nd utilizatio ntype s a s mo u n-
tain , de s e rt a nd o asis utilization ･ Gr a s sla ndtltiliz atio nisthe main part a nd agri-
cultu ralutiliz atio n ofo a sis lmdisthe m o stimpo rta nt type ･ U nde rpo or m a n age-
m ent, thebenifits of la nd utiliz atio n a r e also po o r a nd lm ddegr adatiらn , s u ch a s
de s ertificatio nI S e conda ry s aliniz atio n a nd sw a mpin e s s,is s erio u s･ The change s
of la nd cove r l ng a r e affe cted bypopulatio n} hu m a n a ctivitiesH egulatio n a nd dis-
tributio n of w ater r e so u r c e s, election and adju stm e nt of lm dutili狙 tio ntr e nds,
S ocial a nd eco n omicfa cto r sI etc･ The r e m ote - s e n s lng teClmiqu e co uldbe u s ed
in thein v e stlgatio n, analysis a nd m o nito r lng Ofgr a s sla nd a ndfore stsin m o u n-
tain s, ofo a sis s c ale a nd its e v olutio n) ofe nvir o n m e ntalchange s ofplain w ate rI
ofv egetatio n cha nge s o n the tr a n sitio nbelt betw een o a s e s and de serts, a nd of
developm e nt ofs oils alinizatio n a nds w ampin e s sin o a s e s.
Lo c atingin the hinterla nd of Asia - Eu r ope Co ntin e nt, Ⅹinjiangis aty pic ala rid
r egio n with the a n ntlalpr e cipitatio n of 154 m m a nd the a n n u al e vapo r a.tio n of
2000 m m to 300rn m･ Be c a u s e ofc o mple xity a nddiv e r sity ofnatu r alc o nditio n s
in thela rge a r ea l thela ndtltilizatio ntype s a r eals o abu nda nt a nddiv e r s e. The
study ofla nd utilizatio n andla ndc o ' e r lngin Xirljia ngc o n c e r ns withthe e nvi, . n_
m entalstudy v e ry m u ch･ T he r e mote - s e n s lngte chniqueis a n effe cti∇e m e a nsin
the study ofcu r r e nt situ atio ns a nd change s of la nd utiliz atio n a ndla ndcov e r l ng.
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1. T he Ctl r r e nt C hara cteristic s of I.a nd Utilizatio nillXinjiang
1. 1 T he r e a r ethr e e, a s m o ll AtaiA , de s e rt a nd o a sis , uti)i2ation syste m s
The ge ogr aphica.isyste min the a ridar e aof Xinjia ng con sists ofthr e e sllb
-
sys-
te m s a s m ou ntain s, de s e rts a nd o a s e s. U nde rtheinflu e nce ofpe ople
'
s long
-
te r m e xploitatio n a nd m a n age m e nt to s u ch a syste mI thr e e main type s of la nd u
-
tilizatio nha.v ebe e n e sta,blished. M o untain s,in cluding hills , take up a.bout 39%
oftotal1a nd are a a nd a r ethefo rm l ng a r e a Ofgla cier sI S no w s a nd othe r w ate r re
-
s o u r c e s. They a r e m ai山y u s ed fo rgr a s sla nd be rbing a ndfor e st c utting･ Plain
de s e rts, includingboth de se rt8 andgobis, take up57% oftotal la nd ar e a a･nd a r e
m ainly u s ed fo r he rbing a nd min e r al r e s o u r c e e xploitation ･ Su r r o u nded by
de s e rts, o a s e stake up only 4% ofthe total land a r e abut a re not o nlyd9n S ely
-
poptlated a nd r e s o u r c e- c o n s u ming a r e a s) but also ba s e sfo rpr odu ctio n andhu
l
m a nliv l喝 ･ Thela ndin o a s e si m ai山y llS edfor agrl C ultu r e, to w ns, cou ntry
res ede ntiala r e a s a nd 8PeCialptl rPO S e S.
1. 2 Gr a s sla nd tIti)i2atio nis the J n ain pa rt while &gric ult11ralll S e S Of o asis la nd
ar ethe m ostimporta nt type
calc ulated a c c o rding to utiliz ed a reaI the gr a s sla nd utilizatio nfo rhe rbingis the
main la nd utiliz atio ntypein Xinjiang. Am o ng the o. 5 7 × 10
8ha gr a s sla nd r e-
s o urc eI ther e are o. 4 8 ×108ha gr a s sla nd which co tldbe u s edfor he rbing a nd
gr a s s c utting, taking up 84. 2% oftotalgr a s sla nd a r e a･ a nd 72･ 7% ofthela nd
being u s ed･ But c o n sider ed a c c o rding to valu e s a nd be nifits ' lmd utilizatio nin
oa s e s, e spe cially lm du s edfor agricultu r alpu rpo s e s, whichtakes up about 60%
ofoa sisla nd,is the m o stimpo rta nt type. While utiliz edlandin oa s e s o nlytake s
up lo光 of total u s ed la nd, it pr odu c e s m o r etha n 90% of total e c o n o mic
be nifits.
1. 3 Withir r atio n a) e xploitatio n a nd utilization I total o utputs a nd be nifits are
1(l W
Fo u r- s e a s o n n o m a.dic herbing, which ha sbe e nla stl ngfo rthou s a nds ofye a rs,
is atypicalba ckw a rdland - utilizatio npla･n n e rWithpo o rliv e sto ck
- producing
ca･pacity･ Av e ragely) 1head oflive stock n e eds a s m u ch a sl･ 3ha to l･ 7ha n at-
- 90-
u ralgr a s sla nd to su rviv e. W ith alm o st n o a rtificialinput, 1 ha. gr a s sland c ould
only pr odu c e a n a n n ualo utput valu ed10 0to 150 Chin e s eYtl an. Theintensity of
la nd utilizatio nis r elatively highin oa.s e s. But the input to fa r mla ndi8in s uffi-
cie nt a ndland m a n age m e ntis r athe rpo o r. So the a v e r agede n sity ofo utput val-
ue , vhichis the r atio oftotalo utput valu eto the a r e a oflandthatisbeingtlSed,
is stillr athe rlo w . In 1 995,itis o nly 160C hin e s eYu a npe rhe ctr e. Av er agely,
the n et econo mic be n上fit of far mla ndsis o山y 3, 000 Chin e s eYu a n.
1. 4 L& Ad degr adatio n, s udl a Sde s e rtific &tion 姐 d s e conda ry salin 祖tio n ' is
v ery s erio u s
Due to people
'
sir r atio n ale xploitatio n a.nd utiliation andthefr agility ofecologト
calerlViron m e nt, the r e a r e s o m e s e rio u sla nd degr adatio nproblem s, s u ch a sde-
s e rtificaLtio n, s e condary saliniza.lio n, 8 W a mpin e s s, soil ste rilizatio n, gr a s sla nd
degradation , lake shrinkage a nd lake water salini2ation . Fo r e x a mple, 30% of
far mlandis with v aryingdegr ees ofsalinin tion in oa s e s. Sin c e1950s' thefa m -
la nd aba rldo n ed be c a u s e of de s e rtific ation ha.s r e a ched upto 60×10
4hain oas es.
2. T he Tre nds of Land tJtili2atio n Changes
The facto r s which r e s ultin the clmnge s of la nd utilizatio nin clude populatio n
gr o vth, hu m a n a ctivitie s a ndtheirinte n sity, spatiala nddepa rtm e ntaldistribu-
tion of w ater re sour ce s, adjustm e nt of e c o n o mic stru ctu r e, ad ministr ative sys-
te m s a ndpolicie s, scientific a nd.te clmologic alpr ogr e s s e s, and e cono mic de v elop-
m e nt. The c omingtr e nds ofland utilizatio n cha nge sin Xinjia ng a r e a sfollo w s:
(1) The scale of la nd re cla r n ation wiu exte nd pe riodically. So fa r mlands a nd
o a s e s willexpa nd c o ntin u ally a nd gr a s sla nds willde c r e a s e. M e a n while ' thein -
ten sity of w ate r utilizatio n willincre a s e. As a r e s ult, the e c ol gic alquality a nd
lake e nvir o n m e ntin thelo we r r e a che s ofriv e r s willc o ntin u eto cha nge u nfavo r-
ablly. (2)the cha nge s ofpr e cipitationin m o u ntain s, which wi1lo c c u r as the re-
spoヮs eto globalclim atic cha nge s' a ndthein c r e a s e of herbing l nte n Sity wi llre
-
s ultin thefu rthe rdegr adatio n of m o u ntain gr a s sla nd. Butifthe c o n str u ctio n o王
artificial forage ba s e sin plain sis str e ngthed a nd the pr oducing pote ntiality of
liv e stock hu sba ndryin oa s e sis broughtintofullp上a-y, thedegr adatio n of m o u n-
tain a nd des e rtgr assla nds couldbe delayed. Fu rthe r m o r e,ifthebe rbing a ctivity
is s cie ntific, the qu ality ofn atu r algr a s sla nds e v en couldbeimprov ed. (3) With
- 91-
the a c c ele r atio n ofu rba nizatio n, thela nd u s edby citie s andto w n s willco ntin ual-
ly e xpa nd a nd m o r efa r mla nds will be o c c upied. (4) W iththe de v elopm e ntofin-
du stries a nd miningindu strie s, thela nd share oL indu strie s wi ll in c r e a s e. (5)
To stre ngthen the c o n str uctio n of o a s e s, the la.ndtl S ed fo r e c olgic alpu rpわs e s
willrem arkably e xpand.
3･ T he In v estigation and n omi to ring of )a nd utili2;atio n and )a nd c o v-
emng withr e m ote se nslngte Chmiqll e S
As a. r e a ction to globalchanges, the cha nge s of la ndutilizatio n a ndla nd c ov e rlng
a r ea dyn amicpr o c e s s. The cha nge s oLgr a s sla nds, o a s e s a ndpl ain w ate r s a r e a rl
impo rta.nt symbol of land cov erl ng Cha nges. 兄 njia ng lS V e ryla rge a nd hasdi-
ve r s ela nd utili2Rtio n a ndla nd cov efl ng type s . To find o ut a nd u nde r sta nd the
changing Situ ations of land utilizatio n, r e m ote s e n s l ng m ethods m u st be us ed.
And theinv e stlgatio n a nd m o nito rlng Of la nd c ov αing cha nges viththe r e m ote
s e rlS l ng m ethods sho uld be pu r s u ed in so m etypical a r e a s. The main c o nte nts
sho uldin clude;
･ Tn v e stlgatio n ofgr a slands a.nd fo r e st in m o u ntain s with r e m ote s e n $1ng te Ch-
nlqu eS ･
･ Dyn a mic m o nito ring ofthefo r m atio n, s cale a ndevolutio n ofo a s e swith r e m ote
s e n $ 1 ng techniqu e s.
. An alysis ofr e m ote s e n s l ng datafo rplain w ate r e n vir o n m e nt.
. An alysis of r e m ote sen sing data fo rde se rt V egetatio n a nd des e rtifying situa-
tio n sin o a si - de s e rt tr a n sitio nbelts.
. Inve stlgatio n ofs oilsaLlinizatio n and s w a mpines sin o a s e swith r e m ote s e n sing
te chniqu e s.
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